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This  thes is  dea ls  w i th  the  chemis t ry  o f  su l fony l  cyan ides '
a  c l a s s  o f  c o m p o u n d s  d i s c o v e r e d  i n  1 9 6 8 .  I n  c h a p t e r  I  a
l i te ra tu re  survey  i . s  g iven  o f  the  prepara t ion  o f  su l fony l  cy -
an ides ,  as  we l l  as  reac t ions  repor ted  by  o ther  g roups '  The
spect ra l  p roper t ies  ( IR ,  UV,  MS)  and the  s to rab i l i t y  o f  su l -
fány l  cyan ides  are  a lso  d iscussed in  chapter  1 '
Most  o f  our  work  on  the  chemis t ry  o f  su l fony l  cyan ides
was per fo rmed w i th  tosy l  cyan ide .  occas iona l l y ,  fêac t ions
of p-chlorobenzenesul fonyJ. cyanide, phenylmethanesul fonyl
cyan ide ,  and 1-adamantanesu l fony l  cyan i .de  were  inves t iga-
ted .  The i r  behav iour  very  much para l le ls  tha t  o f  tosy l  cy -
an ide .
The reac t ions  o f  su l fony l  cyan ides  w i th  a  number  o f  N- ,
O - , S - , a n d C - n u c l e o p h i l e s a n d w i t h t r i p h e n y l p h o s p h i n e a r e
d i s c u s s e d  i n  c h a p t e r  2 .  W i t h  f e w  e x c e p t i o n s ,  a  t r a n s f e r  o f
the  cyano group to  the  nuc leoph i le  (YeMo or  YH)  was ob-
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only in the case of  phenythydrazlne and of  hydrazine i t -
se l f  were  add i t ion  produc ts  o f  type  I ,  i .  e .  su l fony l fo rma-
m i d r a z o n e s  ( Y  =  N H N H R ' ) ,  o b t a i n e d .  I m i n o  c o m p o u n d s  o f
t y p e l , w e r e u n k n o w n u n t i l v e r y r e c e n t l y ' T h e r e a c t i o n s o f
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sul fonyl  cyanides with t r iphenylphosphine apparent ly take
a d i f fe ren t  course ,  s ince  the  su l fony l  g roup is  reduced to
give th iocyanates.
The genera l  p ic tu re  a r is ing  f rom chapter  2  i s  tha t  nu-
cleophi les react wi th sul fonyl  cyanides under much mi. lder
condi t ions,  than with common alky1 or aryl  cyanides. No
evidence was found for nucleophi l ic  at tack at  the sul fonyl  group.
Sul fonyl  cyanides clear ly belong to the c lass of  act ivated
n i t r i les  and resemble  cyanogen ch lo r ide  and to  a  lesser
extent cyanogen, cyanates and thiocyanates.  Tosyl  cyanide
may be used as a cyanat ing agent and has some speci f ic
advantages over the widely appl ied cyanogen chlor ide.
In chapter 3 Diels-Alder cycloaddi t ions of  sul fonyl  cya-
n i d e s  w i t h  2 , 3 - d i m e t h y l b u t a d i e n e ,  i s o p r e n e ,  1 ,  3 - b u t a d i e n e ,
tetraphenylcyclopentadienone, cyclopentadiene and norbor-
nad iene are  descr ibed.  The most  remarkab le  aspec t  o f  the
Die ls -A lder  cyc loadd i t ions  w i th  su l fony l  cyan ides  is  the
ease o f  reac t ion .  Genera l l y ,  n i t r i les  d isp lay  a  ra ther  low
reac t iv i t y  in  D ie ls -A lder  reac t ions ,  and requ i re  tempera-
tu res  in  the  range 2OO-500o.  The reac t ions  o f  su l fony l  cya-
n ides  w i th  the  acyc l i c  d ienes ,  cyc lopentad iene and norbor -
nadiene may be carr ied out at  room temperature.  In spi te
of  the mi ld condi t ions,  the pr imary Diels-AIder adducts
(33)  w i th  the  acyc l i c  d ienes  cou ld  no t  be  de tec ted .  Ins tead,
aromat ized  produc ts  ( i .e .  pyr id ines  34)  and d ihydropyr i -
dones  (35)  were  ob ta ined.
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With cyclopentadiene and sul fonyl  cyanides, however,  the
pr imary  adducts  41 ,  r r Í /e re  i so la ted  in  h igh  y ie lds .  Both  the
2- azanorbornadiene structure,  as \Mel l  as the C -  sul fonyl
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The expec ted  homo-Die ls -A lder  reac t ion  o f  norbornad i .ene
with tosyl  cyanide apparent ly took place, but instead of  the
pr imary  adduct  58  i t se l f ,  a  hydro lys is  p roduc t ,  the  te t ra -
cyc l i c  lac tam 59 was ob ta ined.  Bes ides  the  cyc loadd i t ionan
addi t ion of  tosyl  cyanide as sul fonyl  and cyano fragments
t o o k  p l a c e ,  l e a d i n g  t o  3 - c y a n o - 5 - t o s y l n o r t r i c y c l e n e s  6 0  a n d
6 1 .
Tet racyc lone underwent  D ie ls -A1der  reac t ions  w i th  su l fo -
ny t  cyan ides  a t  1?5o,  w i th  e l im ina t ion  o f  CO,  to  g ive  penta-
subs t i tu ted  pyr id ines  39  in  h igh  y ie lds .
C h a p t e r  4  d e a l s  w i t h  1 . , 3 - d i p o l a r  c y c l o a d d i t i o n s  o f  s u l f o -
nyl  cyanides with azides, dtazo compounds and ni t r i l  oxides.
T e t r a z o l e s ,  t , 2 , 3 - t r i a z o l e s  a n d  I , 2 , 4 - o x a d i a z o l e s  r e s p e c t i -
ve ly  \Mere  ob ta ined as  produc ts .  A lso  in  these reac t ions  su l -
fonyl  cyanides show enhanced react iv i ty,  compared to other
n i t r i les .  The cyc loadd i t ions  o f  su l fony l  cyan ides  w i th  n i t r i l
o x i d e s  o f f e r  a n  a t t r a c t i v e  r o u t e  t o  L , 2 , 4 - o x a d i a z o l e s ,  s i n c e
the  su l fony l  g roup in  these produc ts  can be  d isp laced eas i l y




FinaIIy, in the Appendix
presenta t ive  o f  the  c lass  o f
mantanesul f inyl  cyanide, is
the  syn thes is  o f  a  second re -
s u l f i n y l  c y a n i d e s ,  i . e .  1 - a d a -
d e s c r i b e d .
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